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(57) ABSTRACT

An optical data insertion device for an optical system
includes a projector operable to insert additional optical data
into a capture aperture of the optical system so as to provide
a combined 1mage and a retlection barrier. The reflection
barrier includes a secondary filter and a primary filter
adapted to fit over the rest of the capture aperture of the
optical system. The secondary filter 1s a band pass filter
adapted to allow the transmission of a narrow pass band
centerd on the peak emission wavelength of the projector.
The primary filter 1s a narrow band stop filter that blocks the
transmission ol a narrow band of light corresponding to that
allowed to pass by the band pass filter.
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1
OPTICAL DATA INSERTION DEVICES

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a reflection barrier for an
optical data insertion device and to an optical data insertion
device 1mcorporating such a barrier.

BACKGROUND TO THE INVENTION

In certain circumstances 1t may be desirable to combine
image iformation from two or more sources to provide a
composite 1image. One such occasion 1s where it 1s desirable
to provide text data (such as range or similar) over an image.
Another such occasion 1s where 1t may be desirable to
combine image data from an image intensifier (I¥) with
image data obtained from a thermal imager. An 1mage
intensifier amplifies visible light and near infra red light (say
400 nm-900 nm 1n wavelength); whilst a thermal 1mager
operates 1n a further portion of the infra red light spectrum
(say 7000 nm-14000 nm in wavelength). This 1s advanta-
geous as the longer wavelengths are generally less attenu-
ated by smoke and dust, although 1mage intensifiers gener-
ally have better resolution than thermal 1magers.

Current night vision systems using image intensification
benefit from higher resolution and more natural 1maging in
comparison to imaging in the far infrared. However, I°
systems are limited 1n so far as they do need at least some
ambient light to operate. A typical mtensifier tube becomes
noise limited at around 100 plux which corresponds to a
moonless overcast night sky. At this point and at lower light
levels effective night vision requires inirared systems.

Thermal imaging also offers advantages over I” in detect-
ing targets concealed by camouflage. Addressing I° limita-
tions by including a thermal imaging capability improves
overall nmight vision performance but at the expense of
complexity and weight. Hand held systems are easy to
interchange when each system 1s self contained with its own
optics, display and power supply. On the other hand helmet
or system mounted 1mage intensifiers cannot be easily
swapped over.

An example of an apparatus that provides this image
combination 1s disclosed m US2008/0302966. In this sys-
tem, a conventional 1mage intensifier 1s provided with a clip
on attachment comprising a thermal imager, a projector
operable to project a visible image captured by the thermal
imager and a light turning element which turns light from the
projector into the aperture of the image intensifier. In this
manner light from the thermal imager and the 1image inten-
sifier may be combined to provide a single image.

One potential disadvantage of this arrangement 1s that a
small amount of the light emitted by the projector may be
reflected off the front lens of the image intensifier or from
the internal elements of the 1image intensifier. This reflected
light may draw attention to a user of the device. In particular,
this light may be more readily detected by others using
image intensifier based devices. Whilst this 1ssue can be
partially mitigated by reducing the light output by the

projector, this may not be practical or desirable 1n some
circumstances.

It 1s therefore an object of the present invention to provide
a reflection barrier for an optical data insertion device and to
an optical data insertion device incorporating such a barrier
that at least partly overcomes or alleviates the above prob-
lems.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention there
1s provided a reflection barrier suitable for use with an
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2

optical 1nsertion device of the type comprising a projector
operable to insert additional optical data mto a capture
aperture of an optical system so as to provide a combined
image, the barrier comprising: a primary filter adapted to
cover the capture aperture of the optical system, the primary
filter having an aperture or cutaway portion aligned with the
light emitted by the projector into the capture aperture.

In this manner the reflection barrier allows light emaitted
by the projector to pass into the capture aperture but blocks
reflections of projected light from leaving the optical sys-
tem. As such, these reflections cannot be detected by others
in the vicinity.

Preferably, the primary filter 1s a band stop filter. The stop
band of the band stop filter 1s pretferably related to the
spectrum of reflected light. The spectrum of reflected light 1s
dependent upon the spectrum of projected light and the
reflection characteristics of the optical system. In particular,
the stop band may be selected to substantially correspond to
the peak emission wavelength of the projector.

In a further preferred embodiment, a secondary filter may
be provided to filter the projected light before 1t 1s incident
on the aperture or cutaway portion of the primary filter. The
secondary filter preferably comprises a band pass filter. In
such embodiments, the pass band of the band pass filter 1s
preferably related to the spectrum of projected light. In
particular, the pass band may be selected to substantially
correspond to the peak emission wavelength of the projector.

Preferably, the secondary filter 1s a narrow band pass filter
and the primary filter 1s a narrow band stop filter. The
primary filter may be operable to block a wavelength band
substantially matching the pass band of the secondary filter.
Alternatively, the primary filter may be operable to block a
wavelength band slightly wider than the pass band of the
secondary filter. Embodiments wherein the primary filter 1s
a band stop filter with a stop band corresponding to the pass
band of the secondary filter minimise the reduction in
intensity of ambient light incident on the capture aperture
whilst maximising the potential for blocking reflected light
from the projector.

The projector may be adapted to emit light directly into
the optical system. Alternatively, the projector may comprise
or be provided with a light guiding arrangement for guiding
light emitted by the projector into the optical system. In
particular, the light guiding arrangement may comprise a
periscope element and a light directing element. This can
enable the projector to be provided alongside the capture
aperture and for light emitted by the projector to be guided
into the capture aperture by a relatively narrow guiding
arrangement, minimising the impact on the capture of light
by the optical system.

The secondary filter may be provided within the aperture
or cutaway portion of the primary filter. Alternatively, the
secondary filter may be aligned with the aperture or cutaway
portion of the primary filter. In such cases, the secondary
filter may be incorporated into the projector or may be
incorporated into the light guiding arrangement for directing
light from the projector into the capture aperture of the
optical system.

The projector is preferably operable to emit monochrome
light or a narrow waveband of light. The projector may be
an LED projector or an OLED projector. In some embodi-
ments, the screen may be an LCD projector. In one embodi-
ment, the projector 1s an OLED projector, the band pass filter
1s operable to allow the transmission of light having a
wavelength of 532 nm and the band stop {ilter 1s operable to
block the transmission of light having a wavelength of 532
nm.
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In a preferred embodiment, a lens spacer element may
define the aperture or the cutaway portion in the primary
filter. The lens spacer may comprise a tube projecting
torward of the primary filter. The lens spacer may be adapted
to abut and surround the projector. This can provide a further
barrier to retlection of the light emitted by the projector.

The spacer may be formed from any suitable material
including metal, plastic or rubber. Preferably, the spacer 1s
formed from or coated by a black or ant1 reflective material.
The surface of the secondary filter may additionally be
partially coated with a black or anti-reflective coating. This
can block reflections of ofl axis rays emitted by the projec-
tor.

The primary filter may be provided within a frame
adapted for attachment to the capture aperture of the optical
system. The frame may be formed from any suitable mate-
rial including metal, plastic or rubber. Preferably, the frame
1s formed from or coated by a black or anti reflective
matenal. In a preferred embodiment, the frame may com-
prise a threaded ring adapted to fit around the capture
aperture ol the optical system. Preferably, the threaded ring
1s operable in cooperation with a thread provided on the
capture aperture to allow axial adjustment of the barrier. The
axial adjustment can enable optimum positioning of the
barrier relative to the projector or the light guiding arrange-
ment of the projector. The frame may comprise a knurled
face or edge. This can aid user adjustment of the frame and
hence the reflection barrer.

The optical system may comprise a mirror and/or lens
arrangement such as a telescope, sight, or similar. In alter-
native embodiments, the optical system may comprise a
light sensing system operable 1n response to incident light to

generate an 1mage at a display screen. The light sensing
system may be an 1mage intensifier, imaging array or the
like.

The projector may be provided with means for receiving
control signals from an external device. The external device
may be a secondary optical system. In some embodiments,
the secondary optical system may be mounted to or along-
side the optical system or the projector. The secondary
optical system may comprise a light sensing system such as
an 1mage 1ntensifier, imaging array or the like. In a particu-
larly preferred embodiment, the secondary optical system
may comprise an infra red imaging array.

The mserted optical data may include, but 1s not limited
to text (including alphanumeric characters and symbols),
icons, 1mages or any mixture of the foregoing. In particular,
the 1nserted optical data may comprise or relate to the output
of a secondary optical system. In particular, the inserted
optical data may comprise an 1image captured by the sec-
ondary optical system or a processed version of an image
captured by the secondary optical system. In particular, the
processing may involve edge detection and generating an
outline 1mage.

The 1nserted data may be of constant brightness or may
vary in brightness. Varying the intensity of the inserted data
can reduce the possibility that the inserted data swamps the
primary image or vice versa. Additionally or alternatively, it
can help to diflerentiate between the primary 1image and the
inserted data.

The variation may be automatically controlled by a varia-
tion control unit. This frees a user of the device from
attending to this control thus making the device easier to use
and more likely to select an optimum 1ntensity level. In some
embodiments, the variation control unit may further com-
prise a user operable intensity control input.
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The automatic variation control may be responsive to
specified parameters. Suitable parameters may include, but

are not limited to: the intensity of the primary image,
settings or sensors on the primary optical system, ambient
light levels or the like. In this manner, the variation control
unit may reduce the projector intensity in response to low
ambient light levels or a low intensity of the primary image.

The automatic variation control may be responsive to a
timer mput. In particular, the timer input may be a periodic
or pulsed timer input. The periodic or pulsed mput can have
any suitable form and any suitable frequency. In this manner,
a human observer can readily i1dentify that part of a com-
posite 1mage that 1s provided by projected light.

According to a second aspect of the present mvention
there 1s provided an optical data insertion device for an
optical system comprising: a projector operable to insert
additional optical data 1into a capture aperture of the optical
system so as to provide a combined 1image; and a reflection
barrier according to the first aspect of the present invention.

The optical data 1nsertion device of the second aspect of
the invention may incorporate any or all of the features of
the first aspect of the present invention, as desired or as
appropriate.

According to a third aspect of the present invention there
1s provided a projector for an optical data insertion device
for an optical system operable to mnsert additional optical
data into a capture aperture of the optical system so as to
provide a combined image wherein the optical system 1s
provided with a reflection barrier according to the first
aspect of the present invention, the projector further com-
prising: a band pass filter to filter light emitted by the
projector

The projector device of the third aspect of the invention
may incorporate any or all of the features of the first or
second aspects of the present mvention, as desired or as
appropriate.

According to a fourth aspect of the present invention there
1s provided a thermal imaging attachment for an 1mage
intensifier comprising: an optical data insertion device
according to the second aspect of the present invention or a
projector according to the third aspect of the present inven-
tion; and a thermal imaging device operable to capture a
thermal 1mage and output a signal indicative thereot to the
projector for output.

The thermal 1imaging attachment may incorporate any or
all of the features of the first, second or third aspects of the
present invention, as desired or as appropriate.

The thermal imaging attachment may be adapted to be
connected to body mounted or equipment mounted image
intensifiers.

BRIEF DESCRIPTION OF TH.
FIGURES

(L.

DRAWING

In order that the invention may be more clearly under-
stood embodiments thereof will now be described, by way
of example only, with reference to the accompanying draw-
ings, of which:

FIG. 1 1s a schematic view of a thermal imaging attach-
ment for an 1image intensifier according to the prior art;

FIG. 2 1s a schematic view of a thermal imaging attach-
ment for an 1image ntensifier fitted with a first embodiment
of a reflection barrier according to the present invention;

FIG. 3 1s a schematic view of a thermal imaging attach-
ment for an 1mage intensifier fitted with a second embodi-
ment of a reflection barrier according to the present inven-
tion;
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FIG. 4a shows a front view of a specific embodiment of
the retlection barrier of FIG. 3 1n greater detail;

FIG. 4b shows a cross-sectional view of a specific
embodiment of the reflection barrier of FIG. 3 in greater
detail;

FI1G. 4¢ shows an exploded view of a specific embodiment
of the reflection barrier of FIG. 3 1n greater detail; and

FI1G. 4d shows the retlection barrier of FIGS. 4 a-c fitted

to a thermal 1maging attachment for an 1mage intensifier.

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

(Ll

Turning now to FIG. 1, a thermal imaging attachment 20
for an 1mage intensifier 10 comprises a periscope element 21
and a light directing element 22. The thermal imaging
attachment 20 includes an attachment means 24, 1.e. clamp
ring, for attaching the thermal imaging device to the image
intensifier 10. The attachment 20 thereby serves to direct
light emitted by projector 23 into the capture aperture
(defined by tube walls 11) of image intensifier 10. As 1s
shown 1n FIG. 1, the intensifier 10 will typically comprise a
lens 12 within the tube to focus mncident light (illustrated by
rays 3).

Whilst most of the light directed by the light directing
clement 22 passes directly into the intensifier 10 (illustrated
by ray 4) a proportion is reﬂected by lens 12 (illustrated by
ray 2). Additionally, some off axis emissions (1llustrated by
ray 1) may also be reflected from the tube walls 11 and/or the
lens 12 and escape. It 1s possible that the reflected light (1,
2) might be detected by others nearby, particularly if they are
using 1mage intensifiers. This can potentially render the
position of the user of the attachment 20 known.

To reduce this possibility, the image intensifier can be
provided with a retlection barrier 30 as shown in FIG. 2. The
reflection barrier 30 comprises a secondary filter 31 aligned
with the light directing element 22 and a primary filter 32
adapted to fit over the rest of the capture aperture of the
intensifier 10. The secondary filter 31 comprises a band pass
filter adapted to allow the transmission of a narrow pass
band centred on the peak emission wavelength of the
prOJector 23 (say 532 nm for an OLED projector 23). The
primary {ilter 32 comprises a narrow band stop filter 32
(typically referred to as a notch filter) that blocks the
transmission of a narrow band of light (say 532 nm for an
OLED projector 23) corresponding to that allowed to pass
by the band pass filter 31. Typically, the stop band of the
band stop filter 32 1s substantially the same as or slightly
wider than the pass band of the band pass filter 31. As such,
the band stop filter 32 specifically blocks reflections whilst
having minimal impact on other light incident on the capture
aperture.

With the arrangement of FIG. 2, most light emitted by the
projector 23 passes along the periscope element 21 and 1s
directed by the light directing element 22 1nto the band pass
filter and 1s detected by the intensifier 10. Most of the light
reflected from the tube walls 11 or the lens 12 1s blocked
from leaving the intensifier 10 by the band stop filter 32.
Nevertheless, since a small gap exists between the light
directing element 22 and the barrier 30, there 1t 1s possible
that some ofl axis rays 1 may be reflected from the band stop
filter 32 and escape. Additionally, some on axis rays 2 may
be retlected back off the lens 12 through the band pass filer
31 and escape.

To turther reduce the prospect of reflections, an alterna-
tive embodiment of a retlection barrier 30 1s shown 1n FIG.
3. In this embodiment, the barrier 1s further provided with a
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lens spacer 33. The lens spacer 33 comprises an opaque tube
within which 1s provided the band pass filter 31. The lens
spacer 33 projects forward of the band stop filter 32 so as to
substantially abut the light directing element 22. Where
necessary, the axial position of the barrier 30 may be
adjusted so that the lens spacer 33 snugly fits the light
directing element 22. By abutting the light directing element
22, the lens spacer 33 prevents ofl axis rays (such as 1 1n
FIG. 2) from reflecting off the band stop filter 32 and
prevents any rays reflected by the lens 12 (such as 2 1n FIG.
2) from passing back through the band pass filter 31 and
escaping.

Turning now to FIGS. 4 a-d, one specific embodiment of
a reflection barrier 30 1s shown in more detail. In this
embodiment, the pass band filter 31 1s fitted within a lens
spacer 33 comprising an opaque tube. The band stop filter 32
1s provided with an aperture 32a corresponding to the lens
spacer 33. The band stop filter 32 1s further adapted to fit
within a frame 34 adapted to {it to an intensifier tube 11.
Typically, the frame 34 will be provided with a threaded
portion or other cooperating features to facilitate this attach-
ment. The thread may cooperate with a corresponding thread
on the intensifier tube to enable axial adjustment of the
barrier 30. This can help ensure that the lens spacer 33 1s
positioned correctly relative to the light directing element 22
so as to mimimise the escape of projected light. To this end,
the frame 34 may be provided with a knurled face 35
facilitating easy adjustment by a user. Both the band pass
filter 31 and band stop filter 32 may be sealed 1n position by
use of sealing rings 37, 36 and/or a suitable adhesive or
potting compound.

Whilst the above describes preferred embodiments of the
invention, the skilled man will appreciate that other varia-
tions on the above embodiments are also possible. For
instance, it 1s possible to omit the secondary filter 31 or to
incorporate the secondary filter 31 directly into or fit the
secondary filter 31 to the projector 23, periscope element 21
or light directing element 22. Furthermore, whilst the above
embodiments show a secondary filter 31 provided in an
aperture 32a at the centre of primary filter 32, the aperture
32a may be off centre or may be replaced by a cutaway
portion at the edge of the primary filter 32.

The above embodiments are described by way of example
only. Many vanations are possible without departing from
the scope of the invention as defined in the appended claims.

The mvention claimed 1s:

1. An optical data mnsertion device for an optical system,
the optical data 1nsertion device comprising;:

a projector operable to msert additional optical data into

a capture aperture of the optical system so as to provide

a combined 1mage, wherein the projector comprises or

1s provided with a light guiding arrangement compris-

ing a periscope element and a light directing element
for gumiding light emitted by the projector into the
capture aperture;

a reflection barrier comprising:

a primary filter adapted to cover the capture aperture of
the optical system, the primary filter having an
aperture or cutaway portion aligned with the light
emitted by the projector into the capture aperture,
and

a lens spacer which defines the aperture or the cutaway
portion 1n the primary {filter, the lens spacer com-
prising a tube projecting forward of the primary filter
and the lens spacer abutting or surrounding the light
guiding arrangement; and
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an attachment means for attaching the optical data inser-

tion device to the optical system.

2. An optical data insertion device as claimed 1n claim 1
wherein the primary filter 1s a band stop filter.

3. An optical data insertion device as claimed 1n claim 2
wherein the stop band of the band stop filter 1s selected to
correspond to the peak emission wavelength of the projector.

4. An optical data insertion device as claimed 1n claim 1
wherein, a secondary filter 1s provided to filter the projected
light before 1t 1s incident on the aperture or cutaway portion
of the primary filter.

5. An optical data insertion device as claimed 1n claim 4
wherein the secondary filter 1s aligned with the aperture or
cutaway portion of the primary filter.

6. An optical data msertion device as claimed 1n claim 4
wherein the secondary filter 1s a band pass filter.

7. An optical data insertion device as claimed 1n claim 6
wherein the primary filter 1s a band stop filter and 1s operable
to block a wavelength band wider than the pass band of the
secondary filter.

8. An optical data insertion device as claimed 1n claim 4
wherein the secondary filter 1s provided within the aperture
or cutaway portion of the primary filter.

9. An optical data insertion device as claimed 1n claim 4,
wherein the surface of the secondary filter 1s partially coated
by a black or anti-reflective coating.

10. An optical data isertion device as claimed 1n claim 1
wherein the optical system comprises any one of: a mirror
and/or lens arrangement or a light sensing system operable
in response to incident light to generate an 1mage at a display
screen such as image intensifier or imaging array.

11. An optical data sertion device as claimed 1n claim 1
wherein the projector 1s adapted to emit light directly 1nto
optical system.

12. An optical data msertion device as claimed 1n claim 1
wherein the projector 1s provided with means for receiving,
control signals from an external device.

13. An optical data insertion device as claimed 1n claim 12
wherein the external device 1s a secondary optical system.

14. An optical data insertion device as claimed 1n claim 13
wherein the secondary optical system comprises an inira-red
1maging array.

15. An optical data insertion device as claimed 1n claim 13
wherein the inserted optical data comprises an 1mage cap-
tured by the secondary optical system or a processed version
of an 1mage captured by the secondary optical system.

16. An optical data msertion device as claimed 1n claim 1
wherein the inserted optical data includes but 1s not limited
to text (including alphanumeric characters and symbols),
icons, 1mages or any mixture of the foregoing.

17. An optical data msertion device as claimed 1n claim 1
wherein the inserted data varies 1in brightness.

18. A projector for an optical data insertion device of
claim 1, the projector further comprising: a band pass filter
to filter light emitted by the projector.

19. An optical data insertion device as claimed 1n claim 18
wherein the band pass filter 1s incorporated into the projec-
tor.

20. An optical data insertion device as claimed 1n claim 18
wherein the band pass {filter 1s incorporated into the light
guiding arrangement.

21. An optical data insertion device as claimed 1n claim 1,
wherein the spacer 1s formed from or coated by a black or
anti-reflective material.
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22. An optical data msertion device for an optical system,
the optical system including tube walls, a lens within the
tube walls and a capture aperture, the optical data insertion
device comprising:

a projector operable to msert additional optical data into
the capture aperture of the optical system so as to
provide a combined 1mage,

wherein the projector comprises a light guiding arrange-
ment comprising
a periscope element, and
a light directing element for guiding light emitted by

the projector into the capture aperture;

a reflection barrier comprising

a primary lilter adapted to cover the capture aperture of
the optical system, the primary filter comprising a
band stop filter, the primary filter having an aperture
portion aligned with the light emitted by the projec-
tor mto the capture aperture, wherein a tubular lens
spacer defines the aperture portion in the primary
filter, the tubular lens spacer projecting forward of
the primary filter and the lens spacer abutting or
surrounding the light guiding arrangement;

a secondary filter disposed within the lens spacer, the
secondary filter comprising a band pass filter, said
secondary filter allowing light from the projector to
enter the capture aperture through the lens spacer,
said primary filter preventing light reflected back
from a lens within the tube walls from escaping
through the capture aperture; and

an attachment ring for attaching the optical data insertion
device to an outside surface of the tube walls of the
optical system.

23. The optical data insertion device of claim 22, wherein
the band stop filter and the band pass filter are both selected
to correspond to the peak emission wavelength of the
projector.

24. An optical data msertion device for an optical system,
the optical data insertion device comprising:

a projector operable to msert additional optical data into

a capture aperture of the optical system so as to provide

a combined 1image; wherein the projector comprises or

1s provided with a light guiding arrangement compris-

ing a periscope element and a light directing element
for guiding light emitted by the projector into the
capture aperture;

an attachment means for attaching the optical data inser-
tion device to the optical system; and

a reflection barrier comprising: a primary filter adapted to
cover the capture aperture of the optical system, the
primary filter having an aperture or cutaway portion
aligned with the light emitted by the projector into the
capture aperture; and a frame in which the primary

filter 1s provided, the frame adapted for attachment to
the capture aperture of the optical system and compris-
ing a threaded ring adapted to fit around the capture
aperture of the optical system and operable 1n coop-
eration with a thread provided on the capture aperture
to allow axial adjustment of the reflection barrier.

25. An optical data insertion device as claimed 1n claim

24, wherein the frame comprises a knurled face or edge.
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